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Abstract 

Coffee  is  one  of  the  most  widely  consumed  beverages  in 
the  world.  Coffee,  in  its  beverage  form,  is  a complex 
chemical  mixture  especially  after  the  roasting  process. 
Mainly  as  a result  of  the  generation  of  compounds 
deriving  from  the  Maillard  reaction,  the  roasting  process 
leads  to  substantial  changes  in  the  chemical  composition 
and  biological  activities  of  coffee.  In  Ethiopia,  medium 
roasted  coffee  is  the  most  widely  used.  Generally,  coffee 
is  consumed  for  its  stimulatory  effects  as  it  is  rich  in 
Caffeine.  Besides  Caffeine,  coffee  contains  lot  of 
bioactive  components  like  chlorogenic  acid,  caffeic  acid, 
Hydroxyhydro  quinine,  Lignans  etc.  which  act  as  potent 
antioxidants  and  are  involved  in  health  improving 
activity.  Though  many  epidemiological  studies  found  that 
coffee  drinking  is  associated  with  a lower  risk  of  Type  2 
Diabetes  Mellitus  (T2DM),  Caffeine  present  in  the 
Coffee,  impairs  insulin  sensitivity  and  glucose  tolerance. 
So,  controversy  still  persists  whether  coffee  is  beneficial 
or  troublesome  for  Type  2 Diabetes  Mellitus.  We  studied 
the  influence  of  moderate  Bunna  (Ethiopian  coffee 
preparation)  consumption  (6-8  cups/  Day)  on  Type  2 
DM  in  a sample  of  60  healthy  adult  Type  2 DM 
populations  associated  with  physical  activity  or  sedentary 
life  style.  The  present  study  reveals  that  moderate  Bunna 
intake  is  favourably  associated  to  control  Type  2 Diabetes 
Mellitus  in  the  population  involved  in  moderate  physical 
activity. 

Key  words:  Bunna  (Coffee)  consumption.  Type  2 
Diabetes  Mellitus,  Physical  activity. 

1.  Introduction 

Beverages  have  an  important  role  in  our  daily  diet  and  they 
are  categorized  into  two  major  classes,  namely  non- 
alcoholics and  alcoholics. 

A number  of  varieties  are  available  among  non-  alcoholic 
beverages  including  tea,  coffee,  carbonated  beverages, 
fruit  juices  etc.  However,  coffee  holds  second  position  in 
consumption  among  beverages  after  water  and  people 
from  all  over  the  world  consume  approximately  500  billion 
cups  annually  [l]-[3]. 


Presently  after  petroleum  it  has  become  the  second  largest 
traded  commodity  worldwide  and  it  is  involved  in  business 
of  10  billion  US  Dollar  annually  [1],  More  than  70 
countries  cultivate  this  plant  but  Brazil,  Colombia, 
Mexico,  Ethiopia  and  India  are  the  leading  producers. 
Production  in  Africa  is  the  highest  of  any  continent, 
amounting  to  70%  of  world  population  [4], 

Coffee,  in  its  beverage  form  , is  a complex  chemical 
mixture  especially  after  the  roasting  process[5]  but  it  is 
rich  in  of  antioxidants  like  chlorogenic  acid(3-3,4- 

Dihydroxy-cinnamoyl  quinic  acid),  caffeic  acid(3,4- 
Dihydroconnamic  acid),  hydroxyhydro  quinone)  1,2,4- 
Trihydroxy  benzene),  lignans,  trigonelline  and  these 
compounds  play  an  important  role  in  the  health  profile  of 
the  consumers  by  protecting  the  body  from  the  hazardous 
effects  of  the  free  radicals  and  significantly  improved 
insulin  sensitivity  or  glucose  levels  in  animal  and  human 
studies[6]-[8]. 

Most  of  the  epidemiological  studies  reported  that  coffee 
consumption  is  associated  with  a substantially  lower  risk 
of  type  2 diabetes  mellitus  (T2DM)[9]-[13]. 

On  the  otherhand,  it  is  well  documented  that  the  ingestion 
of  caffeine  or  caffeinated  coffee  actually  deteriorates 
glucose  tolerance  as  assessed  by  postprandial  plasma 
glucose  concentrations.  [14]-[18],  So,  debate  still  persists 
whether  coffee  is  beneficial  or  troublesome  for 
T2DM.  Again,  T2DM  is  one  of  the  leading  cause  of  death 
in  the  world  [19]-[20]. 

The  number  of  T2DM  patients  has  dramatically  increased 
especially  in  the  developing  countries  like,  Ethiopia,  India 
[21]. The  International  Diabetes  Federation  estimated  that 
the  diabetes  population  will  reach  380  million  globally  by 
2025  [20]. 

As  the  consumption  of  coffee  is  increasing  all  over  the 
globe  and  its  scale  is  on  the  rise  in  developing  economies 
especially  in  Ethiopia.  So,  we  have  evaluated  the  role  of 
Bunna  (Ethiopian  coffee  preparation)  consumption,  life 
style  pattern  and  its  impact  on  the  T2DM  in  this  study. 


IJRDV1IS01002 


www.ijrd.in 


Page  I 7 


INTERNATIONAL  JOURNAL  OL  RESEARCH  AND  DISCOVERY  (IJRD) 

VOLUME:  1,  ISSUE:  1,  JUNE  2016 


5.  Research  Design  and  Methods 

Sixty  (60)  healthy  adult  type  2 Diabetic  Ethiopian  subjects, 
aged  30  - 65,  dependent  on  oral  hypoglycemic 
medications  were  chosen  from  Aksum  town  for  this  study. 
After  discussion  with  the  subjects  about  their  life  style 
pattern,  all  subjects  were  divided  into  3 groups.  Group  1 
was  comprised  of  20  diabetic  subjects  with  sedentary  life 
style.  Group  2 was  comprised  of  20  diabetic  subjects  with 
involved  in  daily  moderate  physical  activity.  Group  3 was 
also  comprised  of  20  diabetic  subjects  with  involved  in 
daily  physical  activity. 

Participants  of  Group  1 and  Group  2 were  told  to  consume 
moderate  amount  of  Bunna  (Ethiopian  coffee  preparation) 
6-8  cups  / day  and  to  maintain  their  respective  life  style 
for  8 weeks.  Participants  of  Group  3 were  told  not  to  take 
Bunna  or  other  caffeinated  beverages  but  to  maintain  daily 
moderate  physical  activity  for  8 weeks. 

Fasting  (12hr.)  blood  glucose  of  each  participant  was 
measured  by  Instant  Glucometer  (Made  in  Germany), 
before  and  after  (8  weeks)  study  period. 

This  study  design  was  approved  by  the  Ethics  Committee 
of  the  Medical  College  and  each  participant  gave  written 
informed  consent. 

Study  was  conducted  in  the  period  of  March-  April,  2015. 

Bunna  Preparation:  After  washing  the  green  coffee  beans 
with  water,  it  was  roasted  until  the  beans  were  blackened, 
grinded  to  make  coarse  powder  and  boiled  in  water  and 
served  without  filtration. 

Sugar,  milk  or  any  other  additives  were  not  added  in  the 
Bunna. 

Definition  of  Type  2 Diabetes:  Type  2 Diabetes  (T2DM) 
was  defined  as  a fasting  plasma  glucose  concentration  126 
mg  / dl. 

Data  Analysis:  Data  are  presented  as  means  and  SD  unless 
otherwise  indicated.  Data  were  analyzed  using  student’s  t 
test.  P values  0.05  were  interpreted  as  statistically 
significant. 

5.  Results  and  Discussion 

Table  I shows  the  baseline  characteristics  of  3 groups  of 
T2DM  subjects  about  gender,  age,  height  and  weight.  Data 
shows  that  there  were  no  significant  differences  in  the 
characteristics  among  3 groups  of  T2DM  subjects. 

Table  II  shows  that  fasting  blood  sugar  (FBS)  of  Group  1 
T2DM  subjects  having  sedentary  lifestyle  was  not 
significantly  reduced  after  consuming  bunna  for  8 weeks. 


But  FBS  of  Group  2 T2DM  subjects  involved  in  moderate 
physical  activity  was  significantly  reduced  after 
consuming  bunna  for  8 weeks.  On  the  other  hand,  FBS  of 
Group  3 T2DM  subjects  who  were  involved  in  physical 
activity  since  before  the  experimental  period,  was  not 
significantly  changed  after  8 weeks  without  consumption 
bunna. 

Several  mechanisms  have  been  proposed  to  explain  the 
association  between  coffee  consumption  and  T2DM. 
Magnesium  is  a component  of  coffee,  and  a higher 
magnesium  intake  from  food  can  improve  insulin 
resistance,  glycemic  control  and  reduce  the  risk  of  T2DM 
[22] -[23], 

Coffee  can  stimulate  thermogenesis  and  increase  energy 
expenditure,  which  could  result  in  weight  reduction  [11]. 
Coffee  contains  anti -oxidants,  which  promote  insulin 
sensitivity,  thus  preventing  or  delaying  the  development  of 
T2DM  [24], 

The  contents  of  coffee  such  as  chlorogenic  acid,  quinic 
acid,  trigonelline,  and  lignin  secoisolariciresinol  have  been 
reported  to  improve  glucose  metabolism  [24] -[26], 

Coffee  consumption  may  improve  subclinical 
inflammation  which  represents  a potential  link  between 
coffee  and  diabetes  risk.  Recent  intervention  trial 
demonstrated  favourable  effects  of  coffee  on  inflammatory 
markers  in  clinical  trials  [27], 

Previous  studies  of  Chlorogenic  acid  (CGA),  the  second 
abundant  component  in  coffee  after  caffeine,  showed  its 
ability  to  delay  intestinal  glucose  absorption  and  inhibit 
hepatic  glucose  output  [28]-[3 1 ] . 

CGA  was  shown  to  stimulate  and  enhance  both  basal  and 
insulin-mediated  glucose  transports  and  thus  augmenting 
glucose  utilization  in  the  muscle.  Addictive  effect  of  CGA 
in  insulin-mediated  glucose  transport  suggests  that  CGA 
may  act  through  a significant  pathway  which  is  different 
from  insulin  signaling.  The  effect  of  CGA  on  glucose 
transport  may  possibly  be  mediated  by  AMP -activated 
protein  kinase  (AMPK)  [32]. 

AMPK  is  a master  sensor  and  regulator  of  cellular  energy 
balance  [33].  It  is  activated  by  various  pharmacological, 
pathological  and  metabolic  stressors  such  as  metformin, 
hypoxia  and  exercise.  Activation  of  AMPK  leads  to 
translocation  of  GLUT  4 from  intracellular  membranes  to 
plasma  membranes,  thus  increasing  glucose  transport  [34]. 
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Group  1 

Group  2 

Group  3 

Male 

( n,  % ) 

12  (60%) 

17(85%) 

18(90%) 

Female 

( n,  % ) 

08  (40%) 

03(15%) 

02(10%) 

Age 

( years ) 

48.1+ 

10.76 

46.95+08.70 

46.85+08. 

73 

Height 
( cm ) 

157.86+ 

08.16 

160.52+08.38 

161.79+09 

.50 

Weight 

(Kg) 

62.7+10.90 

63.2+11.3 

64.4+  10.9 

Table  I.  Baseline  characteristics  of  the  Subjects 


Group 

Blood 

Sugar(Initial) 

Blood  Sugar(After 
8 weeks) 

Gr.l(T2DM+ 

Sedentary 

lifestyle) 

127.02±18.76 

129.54±20.02 

Gr.2(T2DM+ 

Physical 

activity) 

118.11±13.06 

*104.10±08.66  p 
<.001 

Gr.3(T2DM+ 
Physical 
activity+  No 
Coffee) 

117.90±11.96 

117.54±10.66 

Table  II.  Impact  of  moderate  Bunna  consumption  (6-8 
cups/day)  for  8 weeks  on  fasting  blood  glucose  level 
among  T2DM  subjects. (Data  expressed  in  mg/  dl  are 
Mean+SD  of  N=20) 

5.  Conclusion 

Besides  caffeine,  coffee  contains  numerous  compounds 
like  phenols,  diterpenes,  trigonelline,  cholorogenic  acid, 
magnesim  which  affect  glucose  metabolism  & help  to 
improve  condition  of  T2DM  and  is  activated  by  physical 
activity. 
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